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(54) Image transfer over nnobile radio network 

(57) To enable low cost distribution of pictures from 
a mobile entity that incorporates digital camera function- 
ality, the mobile entity (20) generates both a high reso- 
lution picture image (81) and a low resolution thumbnail 
(80). This thumbnail (80) is distributed via a mobile radio 
infrastructure to a service system (40) that then trans- 
fers the thumbnail to spedfied recipients (60). After 



viewing the thumbnail (80), each recipient (60) indicates 
to the service system (40) whether they wish to receive 
the high resolution image (81) and, if so, whether it is to 
be transferred immediately or at the next. The service 
system (40) effects transfer of the high resolution image 
(81) accordingly. In other emtxxJiments, distribution of 
the high resolution image is effected independently of 
the service system. 
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Description 

Field of the Invention 

5 [0001] The present invention relates to a method and service system for transferring image data from a mobile user, 
through a mobile radio infrastructure, to a redpient. 

Background of the Invention 

10 [0002] Communication infrastructures suitable for mobile users (in particular, though not exclusively, cellular radio 
infrastructures) have now become widely adopted. Whilst the primary driver has been mobile telephony, the desire to 
implement mobile data-based services over these infrastructures, has led to the rapid development of data-capable 
bearer services across such infrastructures. This has opened up the possibility of many Internet-based services being 
available to mobile users. 

15 [0003] By way of example. Figure 1 shows one form of known communication infrastructure for mobile users providing 
both telephony and data-bearer services. In this example, a mobile entity 20, provided with a radio subsystem 22 and 
a phone subsystem 23, communicates with the fixed infrastructure of GSM PLMN (Public Land Mobile Network) 10 to 
provide basic voice telephony services. In addition, the mobile entity 20 includes a data-handling subsystem 25 inter- 
working, via data interface 24, with the radio subsystem 22 for the transmission and reception of data over a data- 

20 capable bearer service provided by the PLMN; the data-capable bearer service enables the mobile entity 20 to com- 
municate with a service system 40 connected to the public Internet 39. The data handling subsystem 25 supports an 
operating environment 26 in which applications run, the operating environment including an appropriate communica- 
tions stack. 

[0004] More particularly, the fixed infrastructure 10 of the GSM PLMN comprises one or more Base Station Subsys- 
25 tems (BSS) 11 and a Network and Switching Subsystem NSS 12. Each BSS 11 comprises a Base Station Controller 
(BSC) 14 controlling multiple Base Transceiver Stations (BTS) 13 each associated with a respective "cell" of the radio 
network. When active, the radio subsystem 22 of the mobile entity 20 communicates via a radio link with the BTS 13 
of the cell in which the nrK>bile entity is currently located. As regards the NSS 12. this comprises one or more Mobile 
Switching Centers (MSC) 15 together with other elements such as Visitor Location Registers 32 and Home Location 
30 Register 32. 

[0005] When the mobile entity 20 is used to make a normal telephone call, a trafRc circuit for carrying digitised voice 
is set up through the relevant BSS 11 to the NSS 12 which is then responsible for routing the call to the target phone 
(whether in the same PUVIN or in another network). 

[0006] With respect to data transmission to/from the mobile entity 20, in the present example three different data- 
35 capable bearer services are depicted though other possibilities exist. A first data-capable bearer service is available 
in the form of a Circuit Switched Data (CSD) service; in this case a full traffic circuit is used for carrying data and the 
MSC 32 routes the circuit to an InterWorking Function IWF 34 the precise nature of which depends on what is connected 
to the other side of the IWF. Thus, iWF could be configured to provide direct access to the public internet 39 (that is, 
provide functionality similar to an lAP - Internet Access Provider lAP). Alternatively, the IWF could simply be a modem 
40 connecting to a PSTN; in this case, Intemet access can be achieved by connection across the PSTN to a standard lAR 
[0007] A second, low bandwidth, data-capable bearer service is available through use ofthe Short Message Service 
that passes data carried in signalling channel slots to an SMS unit which can be annanged to provide connectivity to 
the public Intemet 39. 

[0008] A third data-capable bearer service is provided in the form of GPRS (General Packet Radio Service which 
45 enables IP (or X.25) packet data to be passed from the data handling system of the mobile entity 20, via the data 
interface 24, radio subsystem 21 and relevant BSS 11. to a GPRS network 17 of the PLMN 10 (and vice versa). The 
GPRS network 17 includes a SGSN (Serving GPRS Support Node) 18 inter^ng BSC 14 with the network 17, and a 
GGSN (Gateway GPRS Support Node) interfacing the network 17 with an external network (in this example, the public 
Intemet 39). Full details of GPRS can be found in the ETSI (European Telecommunications Standards Institute) GSM 
50 03.60 specification. Using GPRS, the mobile entity 20 can exchange packet data via the BSS 11 and GPRS network 
17 with entities connected to the public Internet 39. 

[0009] The data connection between the PLMN 10 and the Intemet 39 will generally be through a firewall 35 with 
proxy and/or gateway functionality. 

[0010] Different data-capable bearer services to those described above may be provided, the descrit>ed services 
55 being simply examples of what is possible. 

[0011] In Figure 1 , a service system 40 is shown connected to the Intemet 40, this service system being accessible 
to the OS/application 26 running in the mobile entity by use of any ofthe data-capable bearer services described atx>ve. 
The data-capable bearer services could equally provide access to a service system that is within the domain of the 
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PLMN operator or is connected to another public or private data network. 

[0012] With regard to the OS/application software 26 running in the data handling subsystenn 25 of the mobile entity 
20, this could, for example, be a WAP application running on top of a WAP stack where "WAP" is the Wireless Application 
Protocol standard. Details of WAP can be found, for example, in the book •'Official Wireless Application Protocol" 

5 Wireless Application Protocol Forum, Ltd published 1999 Wiley Computer Publishing. Where the OS/application soft- 
ware is WAP compliant, the firewall will generally also serve as a WAP proxy and gateway. Of course, OS/application 
26 can comprise other functionality (for example, an e-mail client) instead of, or additional to, the WAP functionality. 
[0013] The mobile entity 20 may take many different forms. For example, it could be two separate units such as a 
mobile phone (providing elements 22-24) and a mobile PC (data-handling system 25) coupled by an appropriate link 

10 (wireline, infrared or even short range radio system such as Bluetooth). Alternatively, mobile entity 20 could be a single 
unit such as a mobile phone with WAP functionality. Of course, if only data transmission/reception is required (and not 
voice), the phone functionality 24 can be omitted; an example of this is a PDA with built-in GSM data-capable func- 
tionality whilst another example is a digital camera (the data-handling subsystem) also with built-in GSM data-capable 
functionality enabling the upload of digital images from the camera to a storage server. 

15 [0014] Whilst the above description has been given with reference to a PLMN based on GSM technology, it will be 
appreciated that many other cellular radio technologies exist and can typically provide the same type of functionality 
as described for the GSM PLMN 10. 

[0015] The present invention relates to the situation where the mobile entity incorporates camera functionality - for 
example, by the integration of a digital camera in a cell phone or by operatively connecting a digital camera and cell 

20 phone. If the user, having taken a photograph, wishes to share it immediately with a friend by sending it over the mobile 
radio infrastructure using a data-capable bearer service, the user will t>e faced with a substantial cost due to the time 
needed to transmit the image data. Furthermore, a user will generally want to send more than one picture to more than 
one friend - certainly during a holiday - so that the transmission costs become a substantial deterrent to such activity. 
[0016] One possible way of trying to handle this problem is to agree a deal with cellular operators to get a low tariff 

25 If the traffic is deferred for example into the middle of the night. Another approach is an auction system with variable 
tariffs. This would either require the operator to offer data service at variable (gently decreasing rates with decreasing 
demand) or for users to bid for the tariff they are willing to pay. With good design the operator could ensure their high 
revenue voice and priority data traffic is not impacted and new traffic id drawn in. However, this solution requires 
intervention and co-operation by each mobile network provider and yet may still result in unnecessary expense to the 

30 user as the recipient of the transmitted picture may not be interested in the picture sent 

[0017] It is an object of the present invention to provide a way of transferring image data from a mobile entity that 
permits costs to be kept down whilst offering flexibility of implementation, not least by minimising reliance on involve- 
ment of the PLMN operator. 

35 Summary of the invention 

[0018] According one aspect of the present invention, there is provided a method of transferring image data from a 
mobile entity through a mobile radio infrastructure to a recipient, the method involving: 

40 (a) taking a photograph using camera functionality of the mobile entity and providing lowHresolution image data 

and high-resolution linage data of what was photographed; 

(b) transferring the low-resolution image data from the mobile entity, through the mobile radio infrastructure, to a 
service system; and 

(c) transferring the low-resolution image data from the service system to at least one recipient, over a communi- 
45 cations system (which nnay be the mobile radio infrastructure or another network) to which the service system is 

connected. 

The high resolution image data is then subsequently sent to all, or selected, recipients of the low-resolution image 
data. The high-resolution image data can be transferred independently of the service system though preferably the 
50 latter is also used to transfer the high resolution image data. 

[0019] Preferably, on receiving the low resolution image data, the recipient returns a response indicating whether or 
not they wish to receive the high resolution image data and, if so, whether it should be sent immediately regardless of 
cost or deferred for sending at a low-cost tariff. 

[0020] According to another aspect of the present invention, there is provided a method of transferring image data 
55 from an originator to a recipient over a communications infrastructure using a service system, the method involving: 

(a) receiving at the service system a low-resolution image transferred across the communications infrastructure 
from the originator; 
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(b) pushing the low-resolution image data across said communications infrastructure from the service system to 
at least one recipient specified to the service system by said originator; 

(c) receiving back, at the service system, a response sent by any of each of said at least one recipient, for indicating 
whether the recipient wishes to receive high-resolution image data corresponding to the first image data transferred 

5 to the recipient in step (b); 

(d) receiving at the service system said high-resolution image data transferred across the communications infra- 
structure from the originator; and 

(e) transferring the high-resolution image data across the communications infrastructure from the service system 
to at least one recipient whose response in step (c) indicated that they wished to receive said high-resolution image 

10 data. 

Brief Description of the Drawings 

[0021 ] A method and service-system, both embodying the present invention, for fransf erring image data from a mobile 
15 entity to a recipient, will now be described, by way of nonlimiting example, with reference to the accompanying dia- 
grammatic drawings, in which: 

Figure 1 is a diagram of a known communications infrastructure usable for transferring voice and data to/from a 
mobile entity; 

20 . Figure 2 is a diagram showing the incorporation of a service system embodying the present invention into the 
Figure 1 arrangement; 

Figure 3 rs a diagram depicting the main processes that may be incorporated into methods embodying the present 
invention, different embodiments differing in the combination of processes employed; 

Figure 4 is a diagram showing to a smaller scale a representation of the Figure 3 diagram but showing only those 
25 elements used by a first specific embodiment of the invention; 

Figure 5 is a diagram showing to a smaller scale a representation of the Figure 3 diagram but showing only those 
elements used by a second specific embodiment of the invention; 

Figure 6 is a diagram showing to a smaller scale a representation of the Figure 3 diagram but showing only those 
elements used by a third specific embodiment of the invention; 
30 Figure 7 is a diagram showing to a smaller scale a representation of the Figure 3 diagram but showing only those 

elements used by a fourth specific embodiment of the invention; 

Figure 8 is a diagram showing to a smaller scale a representation of the Figure 3 diagram but showing only those 
elements used by a fifth specific embodiment of the invention; and 

Figure 9 is a diagram showing to a smaller scale a representation of the Figure 3 diagram but showing only those 
35 elements used by a sixth specific embodiment of the invention. 

Best Mocte of Carrytrtg Out the invention 

[0022] The embodiments of the invention to be described bekyw all generally give effect to the following scenario. 

^ An individual (generically, "user^) take a photograph on a digital camera. The captured image is immediately viewable 
on a LCD screen of the camera by the user and user's companions. A low resolution version (a '"thumbnail") of the 
captured image is also distributed to one or more specified remote parties (herein, "recipients") via a mobile radio 
connection and the mobile radio infrastructure; the recipients may, for example, be other users of mobile radio equip- 
ment provided with LCD viewing screens, or parties connected to the Intemet or an e-mail network. These recipients 

45 can later be provided with a fiill (high) resolution image corresponding to the thumbnail, this high resolution image 
being provided by low cost transmission means or even simply in hard copy form. Provision may be made for the 
recipient to ask for an immediate high resolution copy regardless of the current tariff rate for using the mobile radio 
infrastructure; in this case, the high resolution image is transferred straight away to the requesting recipient. 
[0023] The terms high resolution and low resolution as used herein are, of course relative terms. Thus, by way of 

50 example, if the sanrte pixel density is assumed, the high resolution image may give a 10" by 8" printable image as 
compared to a 2.5" by 2" printable image for the low resolution image. 

[0024] In accordance with the present invention, a service system is provided to facilitate implementation of the 
above features. The general form of one implementation of this service system is depicted in Figure 2 which also serves 
to illustrate the main data transfer paths. 
55 [0025] More particulariy, in the Figure 2 arrangement, a WAP client application running on the data handling system 
25 of mobile entity 20 is operative to enable image data to be passed to an Intemet-connected service system 40 by 
using a data-capable bearer service of PLMN 10 to provide data connectivity to a WAP intemet gateway 35 (see path 
50). The use of WAP is merely by way of example and altemative mechanisms can t>e used, such as an e-mail service. 
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[0026] The mobile entity 20 can be implemented in a number of ways. For example, entity 20 can be constituted by 
a cellular phone and a separate digital camera which are linked by an IR, wire or RF link. Alternatively, the digital 
camera may be fully integrated into a WAP-enabled cell phone (as illustrated in Figure 2). Whatever the exact physical 
implementation the digital camera functionality 28 will generally also include means 29 for reviewing a taken photograph 

s on a local (probably small) screen. 

[0027] The service system 40, here shown as connected to the intemet 39, comprises a web server 41 providing a 
front end for an image-data management subsystem 45 which has a number of associated data stores, namely an 
image data store 42 for storing high and low resolution image data, a recipient address data store 43, and a recipient 
transfer request store 44. The subsystem 45 also has access to a tariff database 46 storing tariff data for the PLMN 

10 10, and potentially interacts with the PLMN billing system 47. 

[0028] Two recipients 60 are illustrated in Figure 2 (for convenience, the term "recipienT is used generally in this 
description to refer both to the receiving device and to the associated user, it being clear from the context whether the 
device or user - or the combination - is being considered). Recipient BOA is shown as a WAP-enabled mobile device 
accessible via PLMN 10 and WAP gateway 35 from the service system 40 (see dotted path 51); recipient 60A is for 

15 example of the same general form as mobile entity 20. Recipient BOB is an internet-connected device, such as a 
network-connected PC, which can be accessed from the service subsystem using a standard application protocol such 
as HTTP, FTTP, or SMTP (see dotted path 52). 

[0029] Operation of the Figure 2 arrangement is as follows. When a user takes a digital photograph with the digital 
camera 28 in mot>ile entity 20, the user can view It locally on the image viewer 29. The user can then choose to share 

20 it with one or more other parties, namely recipients 60A and B. To do this, the user specifies the intended recipients 
and then presses a send button (soft or hard implementation). This causes the mobile entity 20 to contact the service 
system 40 (over path 50) and pass it a request to send a thumbnail of the picture to recipients BOA and B. The request, 
sent using WAP/HTTP protocols will contain the desired destination (telephone number, network address. ... ), a thumb- 
nail image 80 suitable for a small size viewer, a reference number for the full resolutk>n image, and any further details 

25 of the full sized image that are useful for management (Size, resolution etc.) 

[0030] The management subsystem 45 of service system 40 stores the recipient address details in store 43 and the 
thumbnail 80 and related data in store 42. Management subsystem 45 then attempts to send the thumbnail to recipients 
BOA and 60B using a suitable push protocol. 

In addition to the thumbnail image, the image reference number, source address (and telephone number if different) 
30 for the image are also sent to the recipients. The thumbnail can then t>e viewed by the users of recipient devices BOA. 
BOB. 

[0031] The image reference number (image ID) can conveniently take the form of a hash of the thumbnail image, 
this hash being calculated by the data handling subsystem 25 of mobile entity 20. 

[0032] If either recipient BOA or B wants a full resolution image they can ask for this by sending a request to the 

35 service system 40 in response to the thumbnail push, this request including the image ID for the image concerned. 
Management subsystem 45 temporarily stores such requests and pulls the full resolution image from mobile entity 20 
either immediately at the prevailirrg tariff rate for transfers across PLMN 10 or at a later time when a reduced tariff is 
available. The required full resolution image is identified to mobile entity 20 by means of the corresponding image ID. 
Once the service subsystem has retrieved the high resolution image, it pushes the image to the recipients that have 

^ requested it, as indicated by the requests held in store 44. 

[0033] Whether retrieval of the full resolution image from mobile entity 20 is done immediately or is deferred to a low 
tariff period, can be pre-determined or can be specified by the requesting recipients. The management subsystem 45 
has knowledge of the prevailing tariffs from tariff database 4B. Where recipient BOB, for example, requests immediate 
transfer of the full resolution image but recipient BOA only requires low-tariff transfer, management subsystem 45 is 
preferably arranged to immediately pull the full resolution image from mobile entity 20 and pass it to recipient BOB with 
the cost for the transfer over path 50 through PLMN 10 being billed to recipient BOB - this requires billing data to be 
passed from management subsystem 45 to the billing system 47 (and also requires that recipient 60B has some billing 
relationship with the PLMN operator). As regards recipient 60A. although the full resolution image now resides in the 
service system 40, transfer to recipient BOA may still need to be delayed since this transfier is also through the PLMN 

50 and should be left to be done during a low-tariff period as requested (if recipient 60A was accessible by a low cost 
route, such as by direct intemet access, then the transfer could have been done without delay). 
[0034] Recipients, in requesting a full resolution image, can also specify other destinations to which the full resolution 
image should be sent; these destinations would typically be accessible at low transfer costs. Thus, recipient BOA may 
ask for the full resolution image to be sent by ennail to his/her home e-mail account. Indeed, the recipient may specify 

55 that they want the fiill resolution image to be sent to them as a print though the ordinary mail in which case the service 
system may. or may not. be involved in transferring the full resolution image (the user of mobile entity 20 could do the 
printing and mailing or could contract with service system 40 to do this - in the former case, the user would need to be 
told of the redpienf s request, whilst in the latter case the full resolution image would still need to be downloaded to 
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the service system). 

[0035] Of course, the user of mobile entity may decide that he/she wishes to send full resolution images to all those 
to whom the thumbnail has been sent without seeking a response as to the recipients wishes based on having seen 
the thumbnail. In this case, assuming that the user wishes to do this at low cost, the user will probably defer sending 
5 the full resolution image until a cheaper transfer route is available (for example, via the PSTN) - if the user wishes to 
do the transfer themselves then it will generally be helpful to provide the service system with the capability of serving 
back to the user, upon request, the original list of recipients pertaining to the corresponding thumbnail (this list being 
held in store 43). 

[0036] From the foregoing, it will be appreciated that there are a larger number of possible implementations. Figure 
10 3 is presented to help in understanding the range of combinations possible. Figure 3 is a diagrammatic representation 
of the overall image transfer arrangement and shows the three main participating entities, namely the mobile entity 20, 
the service system 40 and the recipient 60. the manner of data transfer between these entities not being detailed in 
Figure 3 for clarity. Figure 3 also shows the division of the image transfer operation into three phases, namely: 



15 



20 



25 



30 



Phase I - 

Phase II - 
Phase III - 



the transfer of the thumbnail (low resolution image 80) from the mobile entity 20 to the recipient 60 
via the service system; 

the transfer back of the recipients response, if any, at least to the service system; 

the transfer of the full (high) resolution image from the mobile entity to the recipient 60 via the service 

system. 



[0037] As win become clear below, in some emkKxJiments the second and third phases are effected independently 
of the service system 40 and, indeed, the second phase may. in some case, be omitted entirely. Furthermore, the 
second and third phase may involve an intermediate entity 118 (shown by diagonal hatching in Figure 3) acting for the 
mobile entity in relation to receiving the recipient's response and sending out the full resolution image; thus for example, 
the intermediate element may be an internet-connected PC to which the mobile entity can download the full resolution 
images by a local link (such as a USB connection). Similarly, the full resolution image maybe sent to an alternative 
recipient device 119 (also shown by diagonal hatching in Figurer 3) to that which received the initial thumbnail. 
[0038] Generally, the individual data transfers to and from the service system can be push or pull data transfers (that 
is. initiated by the source entity or requested by the receiving entity). This gives rise to a sut>stantial number of possible 
combinations as will be seen below. 



Phase I - Transfer of Thumbnail 

[0039] Considering Figure in more detail, after the user has taken a picture, producing high resolution 
image C^AIOSI, the user may decide to send the picture to recipient 60. The user indicates this to the mobile entity 
20 (input 100), and the entity 20 then both (i) generates the low-resolution thumbnail imageC^'^^SI together with an 
identifier (image ID) identifying the picture concerned, and (ii) asks the user to specify the intended recipient. The user 
specifies the redptents either by setting in their name and address or by selection firom a list held either t)y the mobile 
entity itself or in store 43 of the service system; in this latter case, the mobile entity must first connect with the service 
system and enter into a dialogue to identify the required recipient. Once the recipient (or recipients) has been identified, 
the user tells the entity to proceed. If not already connected to the service system (for selecting recipients from a list 
held by the system), the mobile entity now connects to the service system and passes it the thumbnail image, the 
picture ID and the recipient data (unless the latter has already been established by dialogue with the service system). 
Arrow 82 in Figure 3 indicates the transfer of the image data and arrow 101 the transfer of recipient data. Rather than 
the user specifying the recipients, these could be pre-determined and already know to the service system through a 
pre-selection process (arrow 102). Process 90 running in data handling subsystem 25 controls the foregoing operations 
for sending the thumbnail to the service system. 

[0040] Process 91 run by the image-data management subsystem 45 of service system 40 takes care of receiving, 
storing and distributing the thumbnail 80, the transfer to the recipient of the thumbnail image data (-»- image ID) being 
depicted by arrow 83. A process 92 running in the recipient 60 receives and stores the thumbnail for display to the 
recipient user. 

[0041] In the foregoing, the thumbnail image data has been described as being pushed from the mobile entity 20 to 
the service system 40 and then pushed again firom the service system to the recipient 60. In fact, it is also possible to 
arrange for the thumbnail data to be pulled from the mobile entity by the service system and/or pulled from the service 
system by the recipient. Where the thumbnail is pulled from the service system, the recipients have preferably already 
been identified so that the pull operation can be effected automatically without user intervention. An example of where 
it may be useful to pull the thumbnails to the service system is where a large number of pictures have been taken and 
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it is desired to transfer thumbnails of all of them to the service system during a low tariff period - the service system 
could be tasked with effecting this pull at an appropriate time. The pulled thumbnails can then be pushed to the specified 
recipients or made available for access from the service system by those redpients, the latter scenario corresponding 
to recipient pull of the thumbnails. 

5 [0042] As indicated above, more than one thumbnail can be sent during a transfer operation, each thumbnail being 
identified by the corresponding image ID. This involves deferring the transfer decision from when an image has just 
been taken to some subsequent time. The operation of selecting the images to be sent is controlled by process 90 and 
can involve selection of all previously unsent images, the selection of a subset such as images generated the same 
day, or the individual selection of images. It is also possible to go to the other extreme and have the thumbnail of an 

10 image automatically sent to pre-specified recipient immediately a new picture is taken. 

Phase II- Recipient's Response 

[0043] After receiving and viewing the thumbnail 80 of an image, the recipient 60 is preferably given the opportunity 
15 to indicate whether or not he/she wishes to receive a full resolution version of the image and, if so, whether that version 
is to be sent immediately or during a low tariff period. The recipient can also been given the opportunity to specify how 
and where they want to receive the full resolution image (for example, in print form to their home address, in an e-mail 
to their office address, etc.). The collection of the recipient's response (arrow 103) and its return to the service system 
40 (arrow 104) Is the responsibility of process 93. Generally the recipient's response will be pushed to the service 
20 rather than pulled by the tatter (though this is also possible). The response will, of course, include the ID (or IDs) of 
the images(s) of interest to the recipient 

[0044] A process 94 running on the service system is responsible for receiving the redpienf s response and collating 
it with responses from other recipients of the same thumbnail image (if any).The collated and consolidated response 
data is then passed either to a full-resolution image distribution process 97 of the service system (arrow 106) or back 
25 to the mobile entity 20 (arrow 105) depending on who is to control the distribution of the full resolution image (as will 
be seen, it is also possible to involve both of the entities 20 and 97 in this operation). Of course, even if full-image 
distribution is wholly under the control of the process 97, the response data can still be returned for information purposes 
to the mobile entity 20. 

[0045] In service system 40, the transfer of response data from the service system to the mobile entity is under the 
30 control of process 95 (which generally concerns itself with control data exchange with mobile entity); process 99 in 
mobile entity 20 is responsible for receiving the response data. The response data, if provided to the mobile entity, can 
be pushed by the service system or pulled by the mobile entity (in this latter case, the response data is temporarily 
stored by the service system, for example in store 44). Rather than the response data being passed to the mobile 
entity, it may be transferred to an associated entity 118 (this would normally only be the case where that entity is 
35 arranged to pull the response data). 

Phase III - Transfer of High Resolution Image 

[0046] If control of the distribution of the highHresolution image data is to be effected wholly by process 97, then this 

40 process takes the collated recipient response data artd determines whether immediate transfer is required to any of 
the recipients - if so, the process 97 pulls the full resolution image from the mobile entity 20 (arrow 84), temporarily 
puts it in store 42, and then pushes it to the recipient concerned (arrow 85). If another recipient has also requested the 
image but as a low tariff transfer, then since the image has already been pulled to the service system, the process 97 
can determine whether or not to immediately push the image to the low-tariff-requesting recipient simply on the basis 

45 of whether or not this would require transfer over the mobile network and, if so, whether a low tariff period is current. 
If the collated response data indicates that only low-tariff transfers have been requested, process 97 waits until a low 
tariff period before pulling the full-resolution image from the mobile entity and pushing it to the recipient(s). 
[0047] Where control of the distribution of a requested full-resolution image lies with the mobile entity 20 (or its 
associated entity 118 to which the images have been transferred), then a process 96 of the entity 20/118 oversees the 

50 distribution on the basis of the recipient data transferred from the service system. As already indicated above, the 
distribution of the full resolution images may or may not involve the service system; if the service system is involved, 
then process 96 pushes the full resolution image data to the sen/ice system (arrow 84) together with instructions about 
how, when and where to distribute the image (arrow 111). The process 96 may have modified the collated recipient 
requests received from service system in dependence on user input (arrow 80); this modification can involve the addition 

55 and/or deletion of transfer requests or the changing of details of a request. 

[0048] Address data for transfer of the full-resolution images is either supplied from the address data store 43 to the 
process 96/97 (arrows 107, 108) or such data may be contained in the responses data itself or be set into process 96 
by the user (arrow 110). Tariff data is available to the process 97 (and possibly also process 96) form the tariff database 
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46 or any other suitable source (arrow 115). 

[0049] The distribution of the high-resolution images can also be effected without any recipient responses. For ex- 
ample, it could be decided that the high resolution image is to be distributed to all recipients of the thumbnail image. 
[0050] With respect to transfer of the full-resolution image from the service system to the recipient 60. image receipt 

s is managed by process 98. As already indicated, the receiving entity can be a different entity 119 from the recipient of 
the thumbnail, this different entity either being specified in the response data or already being known to the process 
96/97 controlling full-image distribution. Process 98 can also be arranged to pull the full-resolution image from the 
service system (or from entity 118 or 20) at a time convenient for process 98 rather having the image pushed to it. 
[0051] Where full-image distribution is effected by the service system, since distribution can be spread over a period 

10 of time (for example, whilst awaiting a low tariff connection to particular recipients), it may be helpful to provide distri- 
bution progress data back to the mobile entity 20 or associated entity 118 (see arrow 112), this data being either pulled 
from, or pushed by, the service system 40. 

[0052] Finally, in order to empty the digital camera of image data whilst saving the latter, the process 97 can be 
arranged to upload all full-resotution images from the mobile entity 20 during a low-tariffperiod and store the image 
15 data in store 42, this upk>ading being carried out regardless of whether or not a recipient has requested any of the 

images. 

Example Embodiments 

20 [0053] Figures 4 to 9 illustrate six possible embodiments each making use of a different combination of the above- 
described features; Figures 4 to 9 take the form of a reduced version of Figure 3 but showing only those parts relevant 
to the embodiment concerned and omitting certain details for clarity. 

[0054] The Figure 4 embodiment shows the simplest case in which thumbnail data is first pushed to the service 
system and then from there to the redpient(s) as specified by the mobile-entity user. At a later time, the user prints the 

25 full resolution images using printer 118 and delivers the prints by hand (or mail) to the recipients of the thumbnails. No 
recipient response data is collected in this emt)odiment and there is no need to use an image ID. 
[0055] The Figure 5 embodiment is a more sophisticated version of the Figure 4 embodiment and involves the col- 
lection of recipient response data, this data being passed to the service system where it is temporarily stored. The 
mobile-entity user in due course uses PC 118 to retrieve the response data from the service system, this data then 

30 being used to control the push distribution of the high-resolution image data over the internet to requesting recipients 
(the mage data having been transferred by a local link form the mobile entity 20 to PC 118) 

[0056] A typical scenario where the embodiments of Figures 4 and 5 might be used is as follows. While on holiday 
a series of digital photographs are taken by mobile-entity user and a small number are selected for sending to a relative. 
These are marked for sending and thumbnails of these images are then transmitted to the service system which pushes 

35 to the specified relative of the user. At the destination the thumbnails are viewed either on paper or via a specialized 
viewer (own screen, via TV, ...). In the case of Figure 4 no response data is collected whereas for the Figure 5 embod- 
iment such data is sent to the service system. After the holiday, the photographer loads the image data either to a 
printer or to their PC and arranges for distribution to the relative either of all the images as prints (figure 4) or selected 
images by electronic transfer over a low cost trarrsfer path (Figure 5). 

40 [0057] The Figure 6 embodiment, like that of Figure 4, involves the push of thumbnail images from the mobile entity 
20 to the service system 40, the push of the thumbnails from the service system to the specified recipients 60, and no 
response data collection. However, unlike in the Figure 4 embodiment, the Figure 7 emfc>odiment involves, for each 
distributed thumbnail, the corresponding full resolution image data being distributed automatically by the sen/ice system 
to the same list of recipients as used for the thumbnail. This distribution of the full-resolution image is effected during 

45 low tariff periods with the service system awaiting such a period before pulling the full-resolution image from the mobile 
entity and pushing it to the recipient(s). 

[0058] The Figure 7 embodiment involves specified thumbnails being pulled from the mobile entity to the service 
system for pushing to a predetermined list of recipients. Again, no respjonse data is collected. In due course, all the 
full-resolution images held in the mobile entity 20 are transferred to PC 118 and pushed to the service system; the 

50 recipients of the thumbnails can then pull the full resolution images from the service system. 

[0059] In the Figure 8 embodiment, thumbnails are pushed to the service system 40 which then pushes them to a 
pre-designated list of recipients. Response data from these recipients 60 is then passed via the service system 40 to 
the mobile entity 20. The response data includes bids for the full-resolution images and the mobile-entity user examines 
these bids before deciding who should receive the full resolution version of each image. The user then initiates full- 

55 resolution image push from the mobile entity to the service system together with the transfer of data concerning who 
is to receive which image. The service system then pushes the full resolution images to the appropriate recipients. 
Such an arrangement could be used, for example, by free-lance photographers, the thumbnails being sent to newspaper 
offices which then bid for the full-resolution images. 
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[0060] The Figure 9 embodiment involves pushing thumbnails to the service system and from the service system to 
the specified recipients. Response data is passed back to the service system, this data including Information as to 
whether a recipient wants the full-resolution image and. if so, whether it should be transferred immediately or during 
a low tariff period. The service system is responsible for pulling the full-resolution images from the mobile entity and 
distributing them In accordance with the resp>onse data by service push. 

[0061] It is to be understood that the present invention is not limited to the specifics of the mobile entity and com- 
munication infrastructure shown in Figure 2 and the generalisations discussed above in relation to Figure 1 regarding 
these elements apply equally to the operational context of the service system 40. Furthermore, whilst the service 
system 40 is shown as connected to the public Internet, it could be connected to the GPRS network 17 or to another 
fixed data network interfacing directly or indirectly with the network 17 or network 39. 



Claims 

1. A method of transferring image data from a mobile entity through a mobile radio infrastructure to a recipient, the 
method involving: 

(a) taking a photograph using camera functionality of the mobile entity and providing first image data and 
second image data respectively corresponding to low and high resolution images of what was photographed; 

(b) transferring the first image data firom the mobile entity, through the mobile radio infrastructure, to a service 
system; and 

(c) transferring the first image data from the service system to at least one recipient specified to the service 
system, over a communications system to which the service system is connected. 

2. A method according to claim 1 , further involving receiving back, at the service system, a response sent by any of 
each of said at least one recipient, for indicating whether the recipient wishes to receive the second image data 
corresponding to the first image data transferred to the recipient in step (c). 

3. A method according to claim 1 , further involving subsequently transferring the second innage data, or a photograph 
produced from it, from the mobile entity to the or each said recipient independently of the service system. 

4. A method according to claim 1, further involving 

(d) receiving back, at the service system, a response sent by any of each of said at least one recipient, for 
Indicating whether that recipient wishes to receive the second image data corresponding to the first image 
data transferred to the redpient in step (c); 

(e) making available responses received by the service system to a control entity that is independent of the 
service system; 

(f) transferring the second image data, or a photograph produced firom it, finom the nnobile entity to the or each 
said redpient specified for receiving the secortd image data by said control entity. 

5. A methcMJ according to daim 1 . further involving subsequently transferring the second image data from the mobile 
entity to the service system and from there to the or each said recipient. 

6. A method according to daim 1 , further involving 

(d) receiving back, at the service system, a response sent by any of each of said at least one recipient, for 
indicating whether that redpient wishes to receive the second image data corresponding to the first image 
data transferred to the redpient in step (c); 

(e) making available responses received by the service system to a control entity that is independent of the 
service system; 

(f) transferring the second image data from the mobile entity to the service system and from there to the or 
each said redpient specified for receiving the second image data by said control entity. 

7. A method according to daim 1 , further involving 

(d) receiving back, at the service system, a response sent by any of each of said at least one redpient, for 
indicating whether that redpient wishes to receive the second image data corresponding to the first image 
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data transferred to the recipient in step {c); 

(e) transferring the second innage data from the nnobile entity to the service system and from there to the or 
each said recipient who has indicated in their said response that the recipient wishes to receive said second 
image data. 

5 

8. A method according to any one of claims 5, 6 or 7, wherein transfer of the second image data to a recipient involves 
transfer via the mobile radio infrastructure, either in transfer to, or in transfer from, the service system. 

9. A method according to claim 8, wherein the service system monitors the tariff rates in the mobile radio infrastructure 
10 and initiates transfer of the second image data from the mobile entity, via the mobile radio infrastructure, to the 

service system when the tariffrates are low. 

10. A method according to claim 6 or claim 7, wherein: 

15 - transfer of the second image data to a recipient involves transfer via the mobile radio infirastructure, either In 

transfer to, or in transfer from, the service system; 

the service system monitors the tariff rates in the mobile radio infrastructure; 

said response iridudes an indication as to whether the recipient wants to receive the second image data 
immediately or whether transfer involving the mobile radio infrastructure is only to be effected during a low- 
20 tariff period; 

for a recipient who has indicated that transfer through the mobile radio infrastructure is only to be effected 
during a low transfer period, the service system initiates the relevant transfer during such period unless, in 
the case of transfer through the mobile radio infrastructure to the service system, such transfer has already 
been effected for another recipient that had indicated immediate transfer was required. 

25 

11. A method according to any one of claims 5 to 7, wherein transfer of the second image data to the service system 
and from there to an intended recipient of this data is effected in one of the following ways: 

pushed by the mobile entity to the service system and then pushed by the service system to the recipient; 
30 . pushed by the mobile entity to the service system arKi suk}sequently pulled from the service system by the 

recipient; 

pulled from the mobile entity by the service system and then pushed by the service system to the recipient; 
pulled firom the mobile entity by the service system and sut>sequently pulled from the service system by the 
recipient 

35 

12. A method according to any one of claims 5 to 7, wherein information conceming the progress of distribution of the 
second image data to the intended recipients of this data is made available by the service system. 

13. A method according to any one of the preceding claims, wherein the said at lecist one recipient for said first image 
40 clata is determined in one or more of the following ways: 

set in by the user of the mobile entity using the latter; 

selected by the user of the mobile entity from recipient data held on the service system; 
preset in the service system. 

45 

14. A method according to any one of the preceding claims, wherein the identity of the said at least one recipient in 
respect of said first image data is stored by the service system and is available later for inspection. 

15. A method according to any one of the preceding claims, wherein transfer of the first image data to the service 
50 system and from there to an intended recipient of this data is effected in one of the following ways: 

pushed by the mobile entity to the service system and then pushed by the service system to the recipient; 
pushed by the mobile entity to the service system and subsequently pulled from the service system by the 
recipient; 

55 - pulled from the mobile entity by the service system and then pushed by the service system to the recipient; 

pulled from the mobile entity by the service system and subsequently pulled from the service system by the 
recipient 
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16. A method according to any one of claims 2, 4 or 6, wherein said response includes a bid price for the photograph. 

17. A method according to any one of claims 2, 4, 6 or 7, wherein the service system collates the responses received 
back from multiple recipients. 

5 

18. A method according to any one of claims 2. 4, 6 or 7, wherein said response includes data indicating an address 
to which the high resolution image data should be sent. 

19. A method of transferring image data from an originator to a recipient over a communications infrastructure using 
10 a service system, the method involving: 

(a) receiving at the service system a low-resolution image transferred across the communications infrastructure 
from the originator, 

(b) pushing the low-resolution image data across said communications infrastructure from the sen/ice system 
15 to at least one recipient specified to the service system by said originator; 

(c) receiving back, at the service system, a response sent by any of each of said at least one recipient, for 
indicating whether the recipient wishes to receive high-resolution image data corresponding to the first image 
data transferred to the recipient in step (b); 

(d) receiving at the service system said high-resolution image data transferred across the communications 
20 infrastructure from the originator and 

(e) transferring the highnresolution image data across the communications infrastructure from the service sys- 
tem to at least one recipient whose response in step (c) indicated that they wished to receive said high-reso- 
lution image data. 

25 20. A method according to claim 19. wherein the said at least one recipient for said tow-resolution image data is 
specified in one or more of the foltowing ways: 

set in by the originator at the time of sending the low-resolution image data; 
selected by the originator from recipient data held on the service system; 
30 - preset in the service system. 

21. A method according to claim 19, wherein the high-resolution is transferred in step (d) to all recipients of the low- 
resolution image who indicated in step (c) that they wished to receive said high-resolution image data. 

35 22. A method according to claim 19, wherein the originator ascertains from the service system which recipients have 
indicated in step (c) that they wish to receive the high-resolution image data, the originator then indicating to the 
sen/ice system which recipient or recipients are to receive the high-resolution image data, aru) the service system 
carries out step (e) in accordance with the selection made by the originator. 

40 23. A method according to claim 19, wherein at least some of said responses provided in step (c) include bids for the 
high-resolution image, the service system being operative to send the high-resolution image to the highest bid or 
bids. 

24. A method according to daim 19, wherein 

45 

a said response includes an indication as to whether the recipient wants to receive the high-resolution image 
data immediately or whether transfer is only to be effected during a low-tariff period; 

the service system carries out the step (e) transfer of high-resolution image data in accordance with said 
indication contained in the response. 

so 

25. A method according to darm 19, wherein information conceming the progress of distribution of the high-resolution 
image data to the intended redpients of this data is made available by the service system to said originator. 
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